Recently,
Introduction
Recently, the frequency in the various electronic circuits is higher, and its impedance tends to be lower.
Though the thick-film resistors of low resistivity are also desired, it is considerably difficult to obtain a thick-film resistor with excellent properties having low resistivity with zero TCR (Temperature Coefficient of Resistance). The CB (Carbon Black) has been used for a long time as the main conductive particle dispersed in resin system thick-film resistors generally. Usually, only the resistor with large negative TCR is obtained because CB has negative TCR, even if a low resistivity has been realized by increasing the CB fraction.
On the other hand, a RuO2 (Ruthenium oxide) particle having positive TCR is used for the metal glass system thick film-resistor and its resistivity is as much as 4 digits smaller than that of CB particle. Therefore, we intended to realize a new resin system thick-film resistor having zero TCR and low resistivity by mixing The sheet resistivity of RUO2 and CB Fig. 4 The variation of sheet resistivity with CB addition to RUO2 7vol.% It is estimated that the isolated particles or insulated chain channels which have not contributed to formation of the percolation are included, though the network of conductive chain channels in the resistor must be formed as an infinite cluster of three-dimensional percolation for the free electron by continuous contact in conductive particles.
They would surely operate as some electrostatic capacity. Besides, it is not clear whether the percolation is forming by the direct contact with each particle. The main factors deciding the frequency characteristics were analyzed from the time constant CR from the elements in the equivalent circuit of resistor, based on the above estimation. The generation component of resistance of resistor was also separated through these elements.
Discussion Through the Equivalent Circuit Elements
The unit equivalent circuit shown in Figure 9 was presumed from the particle itself and physical estimation in contact points of particles, based on the frequency characteristics of impedance. That is, the structure of equivalent circuit must be formed in the parallel connection of the resistance and electrostatic capacity in the contact point, and in series connection of the resistance of the particle itself.
From the above frequency characteristics and equivalent circuit, it is inevitably estimated that the equivalent circuit of one resistor must be the structure of the integration of unit equivalent circuit. •
For comparison of properties of the current noise among difference specimens, formula (3) was normalized as given below9).
•\ƒË c2/(V2R•¢f)=Kf-ƒÁ=Pc(f)
Pc(f) expresses the incidence of noise voltage power.
Then each noise power passed through the BPF was rearranged to the Current Noise Index (CNI) in dB by applying equation (5). 
